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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a weldable non- 
chromium type blackening treated galvanized steel sheet , „ 
subjected to corrosion resisting treatment instead of 
chromate treatment. 

SOLUTION: A galvanized steel sheet 1 is used as a 
base, on the surface of the galvanized steel sheet, a 
metal/oxide composite black film 3 contg. the metals of 
nickel and zinc and tie oxides of nickel and zinc and 
optionally contg. the hydroxides thereof is formed, 
moreover, on the surface, a non-chromium type rust 
preventive film layer 4 contg. a resin and either at least 
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thiocarbonyl group-contg. compd. or a vanadic compd. and optionally contg. at least one kind 
of a phosphoric compd. and particulate silica is formed, and, if required, as the upper layer 
thereof, an organic resin layer 5 optionally contg. a black pigment and/or a rust preventive 
pigment is applied as well. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Make a zinc system plating steel plate into a substrate, and the metal / oxide compound black 
coat which contains a hydroxide in the oxide and arbitration of nickel, a zincky metal and nickel, and 
zinc are formed in the front face of a zinc system plating steel plate. Moreover With resin, at least A 
thiocarbonyl group content compound And the non-chromium mold black processing zinc system 
plating steel plate which is characterized by having the non-chromium mold rust-proofing coat layer 
which consists of a coat layer which contains at least one sort in a phosphoric acid compound and a 
particle silica in arbitration, including either of the banazin san compounds and which can be welded. 
[Claim 2] The coat layer to which said non-chromium mold rust-proofing coat layer contains at least one 
sort in the phosphoric acid compound 0.1-5 weight sections (as P04), and particle silica 10 - the 500 
weight sections in arbitration at least with (1) resin 30 - the 500 weight sections, including the 
thiocarbonyl group content compound 0.2 - 50 weight sections, The banazin san compound 0.1-10 
weight sections are included at least with (2) resin 50 - the 100 weight sections. To arbitration Or the 
thiocarbonyl group content compound 0.2 - 50 weight sections, The non-chromium mold black 
processing zinc system plating steel plate which is the coat layer which contains further at least one sort 
in the phosphoric acid compound 0.1-5 weight sections (as P04), and particle silica 10 - the 500 weight 
sections and in which welding according to claim 1 is possible. 

[Claim 3] The non-chromium mold black processing zinc system plating steel plate which is 
characterized by having an organic resin layer further in the upper layer of a non-chromium mold rust- 
proofing coat layer and in which welding according to claim 1 or 2 is possible. 
[Claim 4] The non-chromium mold black processing zinc system plating steel plate which is 
characterized by the thing of a non-chromium mold rust-proofing coat layer and/or an organic resin 
layer for which a black pigment is contained above on the other hand at least and in which welding 
according to claim 1, 2, or 3 is possible. 

[Claim 5] The non-chromium mold black processing zinc system plating steel plate which is 
characterized by containing a non-chromium mold rusr-proofer in said organic resin layer and in which 
welding according to claim 3 or 4 is possible. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the non-chromium mold black processing zinc system 

plating steel plate which can be welded. 

[0002] 

[Description of the Prior Art] The black steel plate which does not reflect optical light inside is required 
of optical instruments, such as an electrophotography type copy machine. Although what is necessary is 
just to paint a black coating to a steel plate, a paint film is about 20 micrometers. Since it becomes 
thickness, there is no weldability at such a steel plate that carried out black paint. If black paint is carried 
out after welding, cost will increase. 

[0003] Then, the black steel plate which can be welded is called for. Making black the front face of a 
zinc alloy plating steel plate is indicated by anodizing the front face of a zinc nickel alloy plating steel 
plate, and changing a part into an oxide as a black steel plate in which such welding is possible, (JP,58- 
15 1491, A and JP,62-77482,A). This black zinc system plating steel plate is 1 micrometer about the 
organic resin film further, after performing chromate treatment further on a metal / oxide compound 
black coat layer. It forms by the thickness of extent, and press workability is used, giving. This organic 
resin layer can be made to contain a black pigment. 
[0004] 

[Problem(s) to be Solved by the Invention] In such a surface treatment black steel plate, rustproofing of 
a clo mate system is performed for corrosion-resistant grant. Since it has the description which the 
property for hexavalent chromium to be eluted and to repair a barrier if a blemish occurs in a coat while 
forming the refractory sex skin film of chromium and having the barrier effectiveness, when it processes 
with the chromium of water-soluble 6 ** is [ chromate treatment ] characteristic, therefore is excellent in 
corrosion resistance, for the rust-proofing application of a zinc system plating steel plate, chromate 
treatment is chiefly performed especially as a corrosion-resistant grant coat till today. 
[0005] However, although it is called chromate treatment, it not only does not necessarily have 
sufficient corrosion resistance, but recently, the requests to non-chromium rustproofing are mounting. 
So, in this invention, responding to such a request, it can weld and aims at offering the black zinc system 
plating steel plate excellent in the corrosion resistance of a non-chromium mold. 
[0006] 

[Means for Solving the Problem] This invention makes a zinc system plating steel plate a substrate for 
the above-mentioned purpose. On the front face of a zinc system plating steel plate The metal / oxide 
compound black coat which contains a hydroxide in the oxide and arbitration of nickel, a zincky metal 
and nickel, and zinc are formed. It has the non-chromium mold rust-proofing coat layer which consists 
of a coat layer which contains at least one sort in a phosphoric acid compound and a particle silica in 
arbitration at least with resin on it, including either a thiocarbonyl group content compound and a 
banazin san compound. It attains by offering the non-chromium mold black processing zinc system 
plating steel plate which is characterized by having an organic resin layer as the upper layer further as 
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occasion demands and which can be welded. 

[0007] The coat layer to which the above-mentioned non-chromium mold rust-proofing coat layer 
contains at least one sort in the phosphoric acid compound 0.1-5 weight sections (as PCM), and particle 
silica 10 - the 500 weight sections in arbitration at least with (1) resin 30 - the 500 weight sections, 
including the thiocarbonyl group content compound 0.2 - 50 weight sections, The banazin san 
compound 0.1-10 weight sections are included at least with (2) resin 50 - the 100 weight sections. To 
arbitration Or the thiocarbonyl group content compound 0.2 - 50 weight sections, It is desirable that it is 
the coat layer which contains further at least one sort in the phosphoric acid compound 0.1-5 weight 
sections (as P04), and particle silica 10 - the 500 weight sections. 

[0008] A non-chromium mold rusr-proofer can be contained in the thing of a non-chromium mold rust- 
proofing coat layer and/or an organic resin layer for which a black pigment is contained above on the 
other hand at least, or said organic resin layer. The non-chromium mold black processing zinc system 
plating steel plate in which this welding is possible has the advantage which has the corrosion resistance 
which is not inferior to the conventional black processing zinc system plating steel plate which carried 
out chromate treatment, does not use chromium, or can reduce the amount of chromium. 
[0009] 

[Embodiment of the Invention] A galvanized steel sheet or a zinc alloy plating steel plate, especially a 
zinc nickel alloy system plating steel plate are used for the zinc system plating steel plate of this 
invention as a substrate. This zinc system plating steel plate can perform the usual processing of hot 
water rinsing, alkaline degreasing, etc. 

[0010] The zinc system plating steel plate of this invention black-ization-processes the front face of 
zinc system plating first. As for the black coat formed in a zinc system plating front face, the hydroxide 
of these metals may be further contained including the oxide of zinc, the metals containing nickel, and 
these metals at least. By forming such a metal / an oxide compound coat in a zinc system plating front 
face, the front face of a zinc system plating steel plate can be black-ized. 

[001 1] The amount of the oxide in a metal / oxide compound coat or a hydroxide is not especially 
limited to black-izing a coat that what is necessary is just a complement. This black-ized processing is 
good by the approach of applying the drugs of a nitric-acid system besides anodic oxidation which is 
indicated by JP,3-52557,B, and black-izing a front face, the method of carrying out the spray of the 
mixture of the acid, for example, the sulfuric acid, and phosphoric acid of an oxidizing quality, and 
oxidizing a zinc system plating front face further, or the method of making a zinc system plating front 
face carry out the marginal deposit of the black coat with a cathode electrolytic decomposition process. 
[0012] As a concrete approach of forming such a black coat in the front face of a zinc system plating 
steel plate As a means by anodic oxidation, the nitrate of 0.3 - 3 mol/L is included in a Zn-nickel alloy- 
plating steel plate. And they are 20 A/dm2 and 100 C/dm2 at the aqueous acids of 0.9-1.5 in which the 
ratio of forward phosphoric acid / nitrate contains the forward phosphoric acid of 1.5 ** -5.0 by the mole 
ratio. It is obtained by carrying out anodizing (JP,3-52557,B). As a means by anode plate electrolysis, 
moreover, Zn2+ of 12 - 67 g/L, They are 1 - 50 A/dm2 and 5-100 C/dm2 in the aqueous acids which 
contain NO-3 of nickel2+ and 2 g/L, and the thiosulfuric acid of 0.5 g/L by nitrate conversion. It is 
obtained by carrying out cathode electrolysis (JP,3-69993,B). 

[0013] Moreover, the amount of covering of the black metal / oxide compound coat in the non- 
chromium mold black processing zinc system plating steel plate of this invention is 0.1 g/m2 - 5 g/m2. 
Within the limits is suitable. 0.1 g/m2 If thin, the effectiveness of sufficient black-izing will not be 
acquired, and they are 5 g/m2. When it exceeds, there is a possibility that a coat may exfoliate. The non- 
chromium mold black processing zinc system plating steel plate of this invention has the non-chromium 
mold rust-proofing coat layer which contains a thiocarbonyl group content compound or a banazin san 
compound by using resin as the base on a black metal / oxide compound coat. 

[0014] A non-chromium mold rust-proofing coat layer is a coat layer which used resin as the base. Here, 
that what is necessary is just what can be used as aquosity resin as resin, though it is water-insoluble 
nature originally besides water soluble resin, it says including that (water-dispersion resin) from which 
micro-disperse will be able to be underwater carried out by insoluble resin like an emulsion or 
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suspension. As resin which can be used as such aquosity resin, for example, polyolefine system resin, 
polyurethane system resin, acrylic resin, polycarbonate system resin, epoxy system resin, polyester 
system resin, alkyd system resin, phenol system resin, the resin of other heat hardening molds, etc. can 
be illustrated, and it is more desirable that it is resin which can construct a bridge. Especially desirable 
resin is polyolefine system resin, polyurethane system resin, and both mixed resin. Two or more kinds of 
these aquosity resin may be mixed and used. 

[0015] Since a thiocarbonyl group content compound is a sulfide, and tends to stick to a surface of metal 
and oxidizing power is also excellent, it passivates a surface of metal and does the rust-proofing 
effectiveness so. It is thought that a site [ activity / front face / zinc system plating ] is adsorbed, and 
especially the ion of the thiol group in a thiocarbonyl group content compound demonstrates the rust- 
proofing effectiveness. Moreover, a thiocarbonyl group content compound acts as a bridge formation 
accelerator of a resin coat, micropore of a resin coat is lessened, it also has the effectiveness which 
intercepts harmful ion, such as water and a chlorine ion, efficiently, and it is thought that this also 
contributes to the rust-proofing effectiveness. 

[0016] Setting to this invention, a thiocarbonyl group content compound is a thiocarbonyl group 
(formula 1). 
[0017] 
ormula 1] 

C = S 

/ 



0018] The compound which **** is said. Typically, it is [0019]. 
Formula 2] 

c = s 



[0020] The thiourea come out of and expressed and its derivative, for example, a methylthio urea, 
dimethyl thiourea, ethyl thiourea, diethyl thiourea, diphenyl thiourea, a thiopental, thiocarbazide, thio 
cull BAZON, thio cyanuric acid, thiohydantoin, 2-thio URAMIRU, 3 -thio urazole, etc.; 
;0021] 
Formula 3] 

N H 2 

\ 

C = S 

/ 

R 



[0022] The thioamide compound come out of and expressed, for example, a thio formamide, 

thioacetamide, a thio propione amide, a thio benzamide, thio cull boss CHIRIRU, thio saccharin, etc.; 

;0023] 

"Formula 4] 
U 

\ 

c = s 

R 



[0024] The thioaldehyde compound come out of and expressed, for example, thio formaldehyde, thio 
acetaldehyde, etc.; 
[0025] 
[Formula 5] 
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R R 
\ \ 
C = S ttzte c = s 

/ / 

OH SH 

[0026] The thioic acid, for example, a thioacetic acid, come out of and expressed, thiobenzoic acid, 
dithio acetic acid, etc.; 
[0027] 
[Formula 6] 

OH OH SH 

\ \ \ 

C = S C = S ttzlt C = S 

/ . / / 

OH SH SH 

[0028] The thiocarbonic acids come out of and expressed; the compound which has the structure of the 
other formulas 1, for example, thio KUMAZON, thio spider CHIAZON, the thionine blue J, a thio 
pyrone, a thio pilin, a thio benzophenone, etc. are illustrated. The content of a thiocarbonyl group 
content compound has the good 0.2 - 500 weight section to resin 30 - the 500 weight sections. If [ than 
this ] more [ there is no improvement in the rust-proofing effectiveness when there are few contents of a 
thiocarbonyl group content compound than this, and ], it is not inferior to the adhesion of a finishing 
paint film, and economical. 

[0029] The banazin san compound also found out doing so the same rust prevention as a chromic-acid 
compound. Like a chromic-acid compound, a banazin san compound forms a passive state coat in a zinc 
system plating front face at the time of spreading, and does the rust-proofing effectiveness so. 
Furthermore, also when a corrosion part occurs on a zinc system plating front face, it is thought that it 
also has the effectiveness which the banazin san ion which exists in a coat acts on a corrosion part, and 
controls corrosion reaction. 

[0030] As a banazin san compound used for a non-chromium mold rust-proofing coat layer, banazin san 
ammonium, vanadium acid sodium, a vanadium acid potassium, etc. can be used, for example. The 
amount of a banazin san compound has good within the limits of 0.1 - 10 weight section to resin (solid 
content) 50 - the 100 weight sections. When fewer than this, even if the rust-proofing effectiveness is 
not enough and there is than this, the rust-proofing effectiveness is saturated and becomes 
uneconomical. [ more ] 

[0031] That rust-proofing effectiveness of this non-chromium mold rust-proofing coat layer improves 
remarkably by including a phosphoric acid compound with a thiocarbonyl group content compound or a 
banazin san compound. As stated previously, a thiocarbonyl group content compound or a banazin san 
compound is adsorbed to a site [ activity / front face / zinc system plating ], the rust-proofing 
effectiveness is demonstrated, but since phosphoric acid acts on the field where a zinc system plating 
front face is inactive, an activity front face is formed in it and a thiocarbonyl group content compound or 
a banazin san compound adsorbs there, the rust-proofing effectiveness is demonstrated on the whole 
zinc system plating front face, and it is thought that the rust-proofing effectiveness improves. Moreover, 
a phosphoric acid compound also acts as a bridge formation accelerator of a resin coat, micropore of a 
resin coat is lessened, it also has the effectiveness which intercepts harmful ion, such as water and a 
chlorine ion, efficiently, and it is thought that this also contributes to the rust-proofing effectiveness. 
[0032] As a phosphoric acid compound, although what is necessary is just to include phosphoric acid 
ion, ammonium phosphate, sodium phosphate, a phosphoric acid potassium, various phosphoric ester, 
etc. can be used, for example. The amount of the phosphoric acid compound in a non-chromium mold 
rust-proofing coat layer has good within the limits of 0.1 - 5 weight section as phosphoric acid ion to 
resin 30 - the 500 weight sections. If the rust-proofing effectiveness is not fully demonstrated for a 
phosphoric acid compound under in the 0.1 weight section but 5 weight sections are exceeded on the 
other hand, the rust-proofing effectiveness may fall on the contrary, or resin may gel in the state of a 
coating solution, and there may be fault. 
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[0033] Moreover, if a particle silica is added in the non-chromium mold rust-proofing coat layer 
containing a thiocarbonyl group content compound or a banazin san compound, rust prevention 
(corrosion resistance) will be promoted further. And in addition to corrosion resistance, drying, 
abrasion-proof nature, and paint film adhesion are also improvable. Since it has particle size with a 
detailed particle silica in this invention, when it is made to distribute underwater, the silica which has a 
property with which a moisture powder condition can be maintained to stability and sedimentation is not 
semipermanently accepted to be is named generically and said. As the above-mentioned particle silica, 
there are few impurities, such as sodium, and if it is the thing of a weak alkali system, it will not be 
limited especially. For example, the silica gel of marketing, such as "the Snow tex N" (Nissan Chemical 
Industries, Ltd. make) and "ADERAITO AT-20N" (Asahi Denka Kogyo K.K. make), or the commercial 
Aerosil powder silica can be used. 

[0034] As for the content of a particle silica, it is desirable that it is the 10 - 500 weight section to resin 
30 - the 500 weight sections. In under 10 weight sections, there is little effectiveness of addition, and it 
saturates [ the effectiveness of corrosion-resistant improvement ] above the 500 weight sections and is 
uneconomical. Furthermore, according to this invention, when a thiocarbonyl group content compound 
or a banazin san compound, and a water-dispersion silica live together, even if a phosphoric acid 
compound does not exist, it is also checked that sufficient rust-proofing effectiveness is acquired. 
However, as for the content of the particle silica in this case, it is desirable that it is the 50 - 500 weight 
section to resin 30 - the 500 weight sections. 

[0035] Furthermore, other components may be contained in the non-chromium mold rust-proofing coat 
layer of this invention. For example, a pigment, a surfactant, etc. can be mentioned. Moreover, in order 
to raise the compatibility of resin, and a silica particle and a pigment and to raise adhesion with the 
phosphoric acid ghost layer of resin, zinc, or iron etc. further, a silane coupling agent, its hydrolysis 
condensate, or those both may be blended. "The hydrolysis condensate of a silane coupling agent" here 
uses a silane coupling agent as a raw material, and means the oligomer of the silane coupling agent 
which carried out the hydrolysis polymerization. As a pigment, inorganic pigments, such as titanium 
oxide (Ti02), a zinc oxide (ZnO), a zirconium dioxide (ZrO), calcium carbide (CaC03), a barium 
sulfate (BaS04), an alumina (aluminum 203), kaolin clay, carbon black, and an iron oxide (Fe 203 and 
Fe 304), various color pigments, such as an organic pigment, etc. can be used, for example. In these, the 
carbon black which can be easy to acquire a black appearance is more desirable. Furthermore, it is also 
effective to add delustering, the resin particle which is the particle size of 10 micrometers or less in 
order to make properties, such as lubricity, give, a grinding silica, a wax particle, etc. 
[0036] Although there is especially no limit as the above-mentioned silane coupling agent which can be 
used by this invention, as a desirable thing for example, : which can mention the following - vinyl 
methoxysilane and vinyltrimetoxysilane - A vinyl ethoxy silane, vinyltriethoxysilane, 3-aminopropyl 
triethoxysilane, 3-glycidoxypropyltrimetoxysilane, 3-methacryloxy propyl trimethoxysilane, 3-mercapto 
propyltrimethoxysilane, an N-(l, 3-dimethyl butylidene)-3-(triethoxy silyl)-l -propane amine, N and N'- 
screw [3-(trimethoxysilyl) propyl] ethylenediamine, N-(beta-aminoethyl)-gamma-aminopropyl methyl 
dimethoxysilane, N-(beta-aminoethyl)-gamma-aminopropyl trimethoxysilane, gamma-aminopropyl 
trimethoxysilane, gamma-aminopropyl triethoxysilane, Gamma-glycidoxypropyltrimetoxysilane, 
gamma-glycidoxy propyltriethoxysilane, gamma-glycidoxy propyl methyldimethoxysilane, 2-(3, 4- 
epoxycyclohexyl) ethyltrimethoxysilane, Gamma-methacryloxpropyl trimethoxy silane, gamma- 
methacryloxypropyl triethoxysilane, gamma-mercapto propyltrimethoxysilane, gamma-mercapto propyl 
triethoxysilane, N-[2-(vinylbenzylamino)ethyl]-3-aminopropyl trimethoxysilane. 
[0037] Especially a desirable silane coupling agent is vinyltrimetoxysilane, vinyl ethoxy silane, 3- 
aminopropyl triethoxysilane, 3-glycidoxypropyltrimetoxysilane, 3-methacryloxy-propyl- 
trimethoxysilane, 3-mercapto propyltrimethoxysilane, N-(l, 3-dimethyl butylidene)-3-(triethoxy silyl)- 
1 -propane amine, N, and N'-screw [3-(trimethoxysilyl) propyl] ethylenediamine. These silane coupling 
agents may use one kind independently, or may use two or more kinds together. 
[0038] As for the above-mentioned silane compound, in this invention, it is desirable as solid content 
that it is 0.01 - 20 weight section to the organic resin 100 weight section. When the fall of the addition 
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effectiveness will be accepted if the addition of a silane compound becomes under the 0.01 weight 
section, corrosion resistance and the improvement effectiveness in finishing paint adhesion run short and 
20 weight sections are exceeded, resin may gel in the state of a coating solution, and fault may arise. 
[0039] In order to form such a coat, the coating agent constituent which contains underwater a 
predetermined component (the aquosity resin which becomes the basis of organic resin, an inhibitor 
component, other arbitration components) is adjusted, and it applies to the galvanized steel sheet which 
performed black processing of this invention beforehand, and a paint film is heated and it dries. By the 
concentration of arbitration, a coating agent constituent is adjusted and does not interfere. Generally, the 
coating agent constituent which carries out 20-99 weight section content of 1 - 80 weight section and the 
water for solid content (components other than water) is desirable from a viewpoint of heating and 
desiccation of spreading and after that. Especially the method of application of a coating agent 
constituent is not limited, but, generally the well-known method of application, for example, a roll coat, 
an air spray, an airless spray, immersion, etc. can be used for it. Stiffening resin in the case of 
hardenability resin, the case of cross-linking resin makes resin construct a bridge with heating of a paint 
film. What is necessary is just to perform heating and desiccation of a paint film (burned) by the well- 
known method of using an air-heating furnace, an induction heating furnace, a near infrared ray furnace, 
a direct heating furnace, etc., or the approach which combined these. Or without using these forced 
dryings, you may season naturally and may season naturally a metallic material after applying a coating 
agent constituent for a preheating to be carried out. Moreover, it can also be made to harden with energy 
lines, such as ultraviolet rays and an electron ray, depending on the class of aquosity resin to be used. As 
whenever [ stoving temperature ], 50-250 degrees C is good. Since membrane formation nature with it is 
not obtained, the rust-proofing force is insufficient. [ the slow vapor rate of moisture and ] [ sufficient at 
less than 50 degrees C ] If it exceeds 250 degrees C, since the pyrolysis of organic resin etc. will arise on 
the other hand, there is a problem which rust-proofing nature and a water resisting property fall, and also 
yellows an appearance. 70-200 degrees C is more desirable. In hot air drying, the drying time for [ 1 
second - ] 5 minutes is desirable. Moreover, what is necessary is just to perform cooling after heating / 
desiccation by well-known approaches, such as water cooling, air cooling, and natural air cooling, or the 
approach which combined these. 

[0040] 0.1-3 micrometers is suitable for the thickness (desiccation) of a non-chromium mold rust- 
proofing coat layer. The rust-proofing force is insufficient in less than 0.1 micrometers. On the other 
hand, if thickness is too thick, while weldability will be checked, as a non-chromium mold rust-proofing 
coat layer, it is uneconomical, and inconvenient also to paint. Then, as an upper limit of thickness, 3.0 
micrometers is good. Especially the method of application of a non-chromium mold rust-proofing coat 
layer is not limited, but the roll coat generally used, an air spray, an airless spray, immersion, etc. can be 
used for it. 

[0041] The non-chromium mold black zinc system plating steel plate of this invention has an organic 
resin layer as the upper layer further as occasion demands on the above-mentioned non-chromium mold 
rust-proofing coat layer. This organic resin layer is good also as a layer aiming at lubricity, fingerprint- 
proof nature, abrasion-proof nature, etc., although press workability is mainly given. As drainage system 
resin which can be used as organic resin, the Pori acrylic, a polyolefine system, a polyurethane system, a 
poly epoxy system, a polyester system, the poly butyral system, a polyamide system, the poly amino 
systems, and such copolymers and mixture can be mentioned. 

[0042] The same can be said of the resin which forms the coat of a solvent system and a fine-particles 
system. Besides, as for especially the organic resin layer of a layer, it is desirable that a black pigment is 
included in order to prevent surface reflection of optical light better. If an organic resin layer contains a 
rust preventive pigment further, its corrosion resistance will improve notably by the synergistic effect 
with a non-chromium mold rust-proofing coat layer. 

[0043] Besides, although not necessarily limited to non-chromium, since the non-chromium mold rust- 
proofing coat layer of this invention is non-chromium, as for the rust preventive pigment of a layer coat, 
it is desirable that it is a non-chromium rust preventive pigment. In this invention, the rust preventive 
pigment contained in the upper coat means a solid rusr-proofer, and does not mean a coloring agent. For 
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example, particle titanium oxide, phosphite, etc. can be mentioned as particle silicas, such as vanadium 
systems, such as molybdic-acid systems, such as an acid zinc system in which ** phosphoric acid zinc, 
iron phosphate, phosphoric acid aluminum, etc. are not, ** molybdic-acid calcium, molybdic-acid 
aluminum, and barium molybdate, and ** vanadium oxide, ** moisture powder silica, and a fume silica, 
and ** and others. 

[0044] Especially, primary mean particle diameter is suitable for a particle silica lOOnm or less. 
Moreover, the rusr-proofer used for the non-chromium mold rust-proofing coat layer formed in the black 
metal / oxide compound coat layer front face can also be used as a rust preventive pigment or an 
additional rusr-proofer. In order to give properties, such as lubricity, fingerprint-proof nature, abrasion- 
proof nature, and fabrication nature, to the upper coat, if needed, it can devise to a coat and additives, 
such as a wax and a delustering agent, can be added. 

[0045] Although formation of the upper coat can be performed like surface treatment, whenever 

[ stoving temperature ] is suitably chosen according to a coat. 

[0046] 

[Example] In the following examples, the non-chromium mold black zinc system plating steel plate 
shown in drawing 1 was produced. In drawing 1 , in a zinc system plating layer and 3, a black metallic- 
oxide compound coat layer and 4 express a non-chromium mold rustproofing coat layer, and, as for 1, 5 
expresses [ a steel plate and 2 ] the organic resin layer. 
[0047] [The evaluation approach] 

1) Black appearance L value : as lightness (JIS Z8370) black, L<=20 is the need. It is <=15 preferably. 
G value: - 60-degree the include angle of -60 degrees - gloss - measurement - it is 15 or less 
preferably. 

a) With the Scotch tape after 4mm phi 180 degree bending processing, the adhesion of the processed 
coat in coat adhesion this invention was stuck, exfoliated, and evaluated extent of the exfoliation 
according to the following evaluation approaches. 

Ten points : Nine abnormalities-less points : Eight points 10% or less : The rate which exfoliated Seven 
points 20% or less : The rate which exfoliated Six points 30% or less : The rate which exfoliated the rate 
which exfoliated - 40%or less 5 point: - the rate which exfoliated - 50%or less 4 point: ~ the rate 
which exfoliated 60%or less 3 point: - the rate which exfoliated - 70%or less 2 point: ~ the rate 
which exfoliated — 80%or less 1 point: - the rate which exfoliated - 90%or less 0 point: — the rate 
which exfoliated — 90% — large b corrosion resistance (salt spray test) 

JIS Based on Z2371, ten-point full marks estimated extent of the white rust 240 hours after spraying 
time amount. Evaluation evaluated after 116 hours about the flat-surface section and the 4mm phi 180 
degree bending section. Moreover, the valuation basis was made into the following. 
Ten points : Nine abnormalities-less points : Eight points 10% or less : White rust generating area white 
rust generating area - 20%or less 7 point: - white rust generating area - 30%or less 6 point: - white 
rust generating area - 40%or less 5 point: - white rust generating area - 50%or less 4 point: - white 
rust generating area - 60%or less 3 point: - white rust generating area - 70%or less 2 point: - white 
rust generating area — 80%or less 1 point: - white rust generating area 80% it exceeds — it is - it is — 
two rust generating c spot welding nature steel plates were piled up, 100 RBI alternating-current- 
resistance welding of continuation was performed at intervals of 3 seconds by diameter of electrode tip 
4.5mmphi, welding-pressure 200 kg-f, the 10 cycle resistance welding time, and the 10 cycle holding 
time, and weldability was judged visually. 
[0048] The valuation basis was made into the following. 

0 : the spark which it is stabilized and has not been microscopic energized according to poor 
**:energization which can be welded is a generating x: energization impossible example 1-14 example 

1 zinc nickel alloy plating steel plate (11% of nickel content). It is NaN03 in amount of plating 20 g/m2, 
and 1.6 micrometers of averages of roughness height. They are current density 20 A/dm2 and 100 
C/dm2 in the water solution of pH1.2 of 0.35 mol/L and phosphoric acid 1.0 mol/L. Anode plate 
electrolysis is carried out and it is a black coat layer 1 .2 g/m2 It was made to generate. This was rinsed 
with the stream, and after making it dry by the Ayr blow, the black appearance of the L value 15 was 
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acquired. It could be burned so that it might become 150 degrees C of board temperature at a 400-degree 
C hot blast circulation baking furnace, after applying rust-proofmg coating which does not contain 
chromium on it so that it may become 1 micrometer of desiccation coats, and it cooled to the room 
temperature with air cooling after that. 

[0049] As a rust-proofing coating agent which does not contain chromium The sum total resin solid 
content 100 weight section of the olefine resin (trade name: high-tech S-7024) by Toho Chemical Co., 
Ltd. 50 weight section and the urethane resin (trade name: PONTAITA HUX-320) by Asahi 
electrification company 50 weight section is received as solid content. Thiourea is made into solid 
content as a thiocarbonyl group content compound. The 2.5 weight sections, The silica (trade name: 
Snow tex-N) by the Nissan chemistry company is made into solid content as a particle silica. 20 weight 
sections, It is ammonium phosphate P04 It carries out. The 1.0 weight section, the carbon black 15 
weight section, As a delustering agent, as 7 weight sections and a silane compound, the acrylic resin 
bead of 3 -micrometer particle size is thinned to pure water so that it may become 1 weight section about 
gamma-glycidoxy propyltriethoxysilane n KBE-403 fl (Shin-etsu chemistry company). What adjusted so 
that total-solids concentration might become 20%, and adjusted pH to 8.0 was used. 
[0050] The engine performance which was excellent in all was shown. 

Although the property in which the engine performance was excellent although example 2 example 2 
was an example of this invention excluding the flatting from the component of the rust-proofing coating 
agent which does not contain the above-mentioned chromium was shown, gloss (G value) went up. 
[0051] The example 1 of example of comparison 1 comparison sets the spreading mold clo mate of a 
reduction chromic acid to Cr 35% after black coat formation of an example 1, and is 30 mg/m2. It is the 
example of a comparison which applied and similarly applied 1 micrometer of things which do not 
contain the acid compound and thiocarbonyl group content compound which do not get among the rust- 
proofing coating agent of an example 1 after desiccation at 80 degrees C of board temperature. 
[0052] Although corrosion resistance was excellent, coat adhesion was inferior a little. Moreover, when 
this example of a comparison was boiled by ebullition underwater for 30 minutes, Cr is 12 mg/m2 from 
a steel plate front face. It was eluted. Thus, when the clo mate was used, it became clear that harmful 6 
** Cr was eluted depending on an operating environment. 

The example 2 of a comparison - the example 2 of 3 comparisons removed thiourea from the rust- 
proofing coating agent which does not contain the chromium of an example 1, and although the example 
3 of a comparison was an example of a comparison which does not contain ammonium phosphate 
further, either, the adhesion of a coat and corrosion resistance were falling as compared with the 
example of this invention. 

[0053] Three to example 31 examples 3-31 are zinc nickel alloy plating steel plates (11% of nickel 
content). They are ZnS04 and 7H2 O in amount of plating 20 g/m2, and 1.2 micrometers of averages of 
roughness height. 130 g/L, NiS04 and 6H2 O 150 g/L, NaN03 At 40 degrees C, after adjusting the 
water solution of 2 g/L to pH2.0 Current density 40 A/dm2, Amount of energization 30 C/dm2 It is a 
black coat 2.2 g/m2 It was made to deposit and the steel plate of the L value 18 was obtained. It is the 
rust-proofing coating agent which does not contain the chromium of a configuration as well as an 
example 1 on it Thickness 1.2 g/m2 It was made to form. 

[0054] However, it is this invention example to which the addition of the drugs of the particle silica in a 
rust-proofing coating agent and phosphoric acid compound drugs was changed. In addition, the acid 
compound drugs which do not get among Table 1 express below. 

Notation A Phosphoric acid 1 hydrogen ammonium notation B Phosphoric acid 2 hydrogen ammonium 
notation C Phosphoric acid notation D Sodium phosphate + phosphoric acid 1 hydrogen ammonium = 
1:1 notations E PIRO ammonium phosphate and the silica drugs in Table 1 are expressed below. 
Notation A Snow tex [ by the Nissan chemistry company ]-N notation B Snow tex [ by the Nissan 
chemistry company ]-NS notation C Snow tex [ by the Nissan chemistry company ]-C notation D Snow 
tex [ by the Nissan chemistry company ]-NXS notation E The Asahi electrification company make 
ATERAITO AT-20N notation F The Asahi electrification company make It was the inclination for the 
adhesion of a coat to fall a little, so that ATERAITO AT-20A phosphoric acid compound concentration 
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was high. Moreover, there was an inclination for the adhesion of a coat to fall, so that silica 
concentration is high, and for G value to also fall. Although any component had contributed to corrosion 
resistance and furthermore improved by addition, when the addition increased, the solubility of a coat 
was raised on the contrary and the inclination to fall corrosion resistance was also able to be observed. 
[0055] the example 4 of a comparison - the example 4 of 10 comparisons - phosphoric acid -- 30 weight 
sections - ** — it was higher than this invention example, and although a silica is not included, the 
corrosion resistance of the adhesion of a coat was also low. The examples 5 and 6 of a comparison have 
the expensive acid which is not piled from this invention example, and although a silica is included, 
especially a silica is higher than this invention example. As for the example 5 of a comparison, all 
engine performance has deteriorated. Moreover, although these coating agents of two examples all 
produced the gelation phenomenon by neglect for one month, such a phenomenon was not accepted for 
others. 

[0056] Although a silica and the phosphoric acid compound of the range of an implication and a silica 
are [ the example 7 of a comparison ] more expensive than this invention example, the adhesion of a 
coat is falling. Corrosion resistance was very the thing of subordinance although the example 8 of a 
comparison was an example of a comparison in which a silica or phosphoric acid compound is not 
contained, either. Corrosion resistance was subordinance, although [ both ] it was the example of a 
comparison in which it is the concentration below the range of the example of this invention, and a silica 
is not contained although the example 9 of a comparison contains a phosphoric acid compound and was 
the example of a comparison in which the acid compound which is not hung by the concentration below 
the range of this invention example is not contained although the example 10 of a comparison contains a 
silica. 

[0057] It could be burned so that it might become 150 degrees C of board temperature at a 400-degree C 
hot blast circulation baking furnace, after applying so that it may become 1 micrometer of desiccation 
coats, and water cooling of the rust-proofing coating which does not contain chromium on the steel plate 
front face which obtained the black coat by the same technique as an example 32 - 45 this invention 
examples 3 was carried out after that, and it dried by the Ayr blow. 

[0058] As a rust-proofing coating agent which does not contain chromium The sum total resin solid 
content 100 weight section of the olefine resin (trade name: high-tech S-7024) by Toho Chemical Co., 
Ltd. 50 weight section and the urethane resin (trade name: PONTAITA HUX-320) by Asahi 
electrification company 50 weight section is received as solid content. Various thiocarbonyl group 
content compounds are changed and the silica (trade name: Snow tex-N) by the Nissan chemistry 
company is made into solid content as a particle silica. 25 weight sections, It is phosphoric acid 2 
hydrogen ammonium P04 What carried out, thinned the 1.5 weight section and carbon black to pure 
water so that it might become 7 weight sections, adjusted so that total-solids concentration might 
become 20%, and adjusted pH to 7.5 was used. 

[0059] Moreover, the thiocarbonyl group content compound in Table 2 expresses below, 
notation A Thiourea notation B 1 and 3 diethyl-2-thiourea notation C 1 and 3 diphenyl-2-thiourea 
notation D Dibutylthiourea notation E Tetramethylthiurammonosulfide notation F 
Tetramethylthiuramdisulfide notation G Thioacetamide notation H a thio acetaldehyde - the 
performance-evaluation result of these is shown in Table 2. 

[0060] Although it was the example of a comparison in which, as for the example 1 1 of a comparison, 
thiocarbonyl group content compound concentration does not include the example of a comparison 
below the range of this invention example, and the example 12 of a comparison does not include a 
thiocarbonyl group content compound to 1 1 to example of comparison 12 examples 32-45, corrosion 
resistance was inferior in all. 

After applying rust-proofing coating which does not contain chromium on the steel plate front face 
which obtained the black coat by the same technique as an example 46 - 60 this invention examples 3 so 
that it may become 0.7 micrometers of desiccation coats, it could be burned so that it might become 120 
degrees C of board temperature at a 400-degree C hot blast circulation baking furnace, and cooled to the 
room temperature by the Ayr blow. 



http.V/www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 



11/16/05 



JP,200O-290783,A [DETAILED DESCRIPTION] 



Page 10 of 16 



[0061] As a rust-proofing coating agent which does not contain chromium The sum total resin solid 
content 100 weight section of the olefme resin (trade name: high-tech S-7024) by Toho Chemical Co., 
Ltd. 50 weight section and the urethane resin (trade name: PONTAITA HUX-320) by Asahi 
electrification company 50 weight section is received as solid content. Various banazin san compounds 
were changed and what adjusted the particle silica, the phosphoric acid compound, and the thiocarbonyl 
group content compound according to the notation of Tables 1-2 as shown in Table 3, thinned them to 
pure water, adjusted them further so that total-solids concentration might become 25%, and adjusted pH 
to 6.8 was used. 

[0062] Moreover, the banazin san compound in Table 3 expresses below. 

Notation A Banazin san ammonium notation B Banazin san notation C Banazin san strontium notation 
D Lynn banazin san ammonium notation E Although it was the example of a comparison in which, as 
for the example 13 of a banazin san potassium comparison - the example 13 of 14 comparisons, 
thiocarbonyl group content compound concentration does not include the example of a comparison 
below the range of the example of this invention, and the example 14 of a comparison does not include a 
thiocarbonyl group content compound, corrosion resistance was inferior in all. 

[0063] As a class of 61 to example 83 steel plate notation A of 0.8mm of board thickness Hot-dip-zinc- 
coated-carbon-steel-sheet (aluminum in bath: 0.22%) plating coating weight 140 g/m2 notation B 5% 
aluminum-zinc alloy hot-dip zinc-coated carbon steel sheet Plating coating weight 80 g/m2 notation C 
5% aluminum-zinc alloy hot-dip zinc-coated carbon steel sheet plating coating weight 60 g/m2 notation 
D Vacuum evaporationo galvanized steel sheet plating coating weight 10 g/m2 notation E 1 1% nickel- 
zinc alloy plating steel plate of electrical and electric equipment Plating coating weight 20 g/m2 notation 
F Electrolytic zinc-coated carbon steel sheet Plating coating weight 20 g/m2 notation G -10% iron alloy 
galvanized steel sheet of alloying melting zinc Plating coating weight 45 g/m2 As a rust-proofing 
coating agent which uses, obtains a black coat using the same technique as this invention example 3, and 
does not contain chromium on it As resin notation A The olefine resin by Toho Chemical Co., Ltd. 
(Trade name: High-tech S-7024) Mixed resin notation B of 50 weight sections and the urethane resin 
(trade name: PONTAITA HUX-320) by Asahi electrification company 50 weight section The olefine 
resin (trade name: high-tech S-7024) by Toho Chemical Co., Ltd. 100 weight section notation C Acrylic 
resin (trade name: AP- 105 8(1 2)) by Toagosei 100 weight section notation D Epoxy resin (trade name: 
polysol 8500) by Showa High Polymer Co., Ltd. 100 weight section notation E As opposed to the 
polyester resin (trade name: PESUREJIN A-124G) by Takamatsu fats-and-oils company 100 weight 
section Thiourea is made into solid content as a thiocarbonyl group content compound. The 2.5 weight 
sections, The silica (trade name: Snow tex-N) by the Nissan chemistry company is made into solid 
content as a particle silica. 15 weight sections, It is ammonium phosphate P04 It carries out. The acrylic 
resin bead of 4-micrometer particle size to 5 weight sections and a pan as 10 weight sections and a 
delustering agent for the 1.0 weight section and carbon black as a silane compound Compound A which 
can be expressed with the following notation: gamma-glycidoxy propyltriethoxysilane "KBE-403" (the 
Shin-etsu chemistry company make) 

B: Gamma-glycidoxypropyltrimetoxysilane "KBM-403" (the Shin-etsu chemistry company make) 
C: Vinyltrimetoxysilane "KBM-1003 ,, (the Shin-etsu chemistry company make) 
D: N-beta(aminoethyl) gamma-aminopropyl triethoxysilane "KBE-603" (the Shin-etsu chemistry 
company make) 

E: gamma-mercapto propyltrimethoxysilane "KBM-803" (the Shin-etsu chemistry company make) 
What thinned to pure water so that it might become the weight section shown in Table 4, adjusted so 
that total-solids concentration might become 20%, and adjusted pH to 8.0 was used. 
[0064] Although it was the inclination to be easy to come out of white rust or rust, and for corrosion 
resistance to be inferior when what used example 15 of comparison - -10% iron alloy galvanized steel 
sheet of 16 alloying melting zinc for the substrate had low coat coating weight, other plating material 
showed the good property. Moreover, the example 16 of a comparison in which the coat of the example 
15 of a comparison below the range of the example of this invention or the example of this invention 
does not have coat coating weight was a little inferior in corrosion resistance. 
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[0065] As a rust-proofing coating agent which does not contain chromium, on the steel plate front face 
which obtained the black coat by the same technique as 84 to example 95 example 3 The sum total resin 
solid content 100 weight section of the define resin (trade name: high-tech S-7024) by Toho Chemical 
Co., Ltd. 50 weight section and the urethane resin (trade name: BONTAITA HUX-320) by Asahi 
electrification company 50 weight section is received as solid content. Thiourea is made into solid 
content as a thiocarbonyl group content compound. The 2.5 weight sections, The silica (trade name: 
Snow tex-N) by the Nissan chemistry company is made into solid content as a particle silica. 20 weight 
sections, It is phosphoric acid 2 hydrogen ammonium P04 It carries out. gamma-glycidoxy 
propyltriethoxysilane "KBE-403" (the Shin-etsu chemistry company make) as the 1.0 weight section and 
a silane compound One weight section, It is alike, thin pure water so that it may become, and it adjusts 
so that total-solids concentration may become 20%. It could be burned so that it might become 150 
degrees C of board temperature at a 600-degree C hot-air-drying furnace, after applying, as the rust- 
proofing coating agent desiccation coat thickness which does not contain chromium using what adjusted 
pH to 8.0 is shown in Table 5, and air blast quenching was carried out after that, and it dried. 
[0066] Furthermore, the upper layer is received as solid content at the olefine resin (trade name: high- 
tech S-7024) by Toho Chemical Co., Ltd. 100 weight section. The silica (trade name: Snow tex-N) by 
the Nissan chemistry company is made into solid content. 15 weight sections, Thiourea is made into 
solid content as a thiocarbonyl group content compound. The 2.5 weight sections, It is phosphoric acid 2 
hydrogen ammonium P04 It carries out. The 1 .0 weight section and carbon black Ten weight sections, 
The plastic paint which carried out the acrylic resin bead with a particle size of 3 micrometers as a 
delustering agent, and carried out 5 weight sections addition of the polyethylene wax with a particle size 
of 3 micrometers as 3 weight sections and lubricant is diluted so that total-solids concentration may 
become 25%. It was shown in Table 5 as an organic resin layer, desiccation coat coating weight 
spreading was carried out, it could be burned so that it might become 120 degrees C of board 
temperature at a 400-degree C hot-air-drying furnace, and water cooling was carried out after that, and it 
was made to dry by the Ayr blow. 

[0067] Each example had good corrosion resistance. Moreover, when synthetic thickness became [ the 
inclination for spot welding nature to fall if synthetic thickness becomes thick ] thin conversely, the 
inclination for corrosion resistance to fall was also accepted. 
[0068] 
[Table 1] 
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[0073] 

[Effect of the Invention] According to this invention, the non-chromium mold black zinc system plating 
steel plate excellent in corrosion resistance which can be welded is offered. 
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